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terme in the series expansion of the apin energy» whioh are linear with /\ 


respect to Q5: fhe terme in the expanoion of & , which are quadratic 
with respeot t Qys excite a more efficient relaxation. Independently of 


the present suthore, I. V. Aleksandrov and G. M. Zhidomirov arrived at the 
same conclusion (ZnETF, Aly 127, 1961). The relaxation-transition 


probability petween sublevele of the epin energy ja oaloulated from the 
perturbation-theoretioal formula 


O08. ee 
~2 2 
‘uF 2 feat, (81M > 831° 645 an (2), 
where €45 uur) je the spectral density of the perturbation PR 


at the transition frequency Wy yas fhe bar denotes the average over the 
‘J 2) , 

arguments of Lae The densities 93 54) and 66) ocourring in (2) are 

given by the expressions 
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ie sige 
é )= { hy dy birt: ; 45 a eae _ 4 
Py) = Fe, Tap ere (erate EY, | 
hy hy tet hee ; 
—————— oe ~_ 
Fre acorte 8 + oom 3, Ta torte ys (6) ; 
ie >) vn oi : 
0, (0) = 5 3 wre att a poe) 
re ay eet pe 2h, + tr ee Pe ae 


re eT) veg se eee ee 

QQ, + i + Coto a) a iy tte P+ (20, ks ee at eeigt 

The parameters hy occurring in (5) indicate the dissipation probabilities 

of the bear is energy of the complex. For WT aie oa Hy wt 

and hyn t0" nese fhe frequencies eae ~10° cm ae which it 
o1 210 sec. If 

follows for Oye Mt « A; that @ gyre sec and (34 (w) 


the coordinates Q, and Q, are degenerate ore ae one finds ¢;,4" 


oo 
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jon in the cubic field produced by the six particles X4 is split up in such 
a way that the lower orbital level is single. fhe distance between the 


remaining orbital levels and the lower level is wion4 Sa The matrix 


element of the perturbation el? + ALS, which connects the two spin levels MK 
and M', occurs in third approximation. For the probability of the transi- 
tion M, M+2 one obtains... : . 


eee ern - wee eee 


WM M+3 = (Si Jaaast? {el (Qos + Qipas) + #9 ter 1 Q4 Psa + 


8G) (Gir + Qhpu)l +3 es (Qi Bes + a a Pas 40 Qipul)- (12) 


= h Ao 3 a ho, ; 
Qi “Tap, ar Q} a oT hae aT (13) 


—_———— ee ne rn o- 


a ies) : 
[(Se)aa'|* = 3 (ScSz} amas 3 (Si )M.nt . 
[ee— Saw? = 3 (SS. MMi w(Styuaen ON) 


TSS = % (SiSi)umass iy (Sk Jaane 
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The braces denote the symmetric product {ab} =» abt+ba. Similarly, one 
obtains the probability of the transitions M, M+1, which are of the same ~~ 
€45% 053 ~107'' seo is valid in (12). With 
a4 = 1.51072! on? the authora found the values é, zi, £5 = 0.1, and 
7 -1 


¥ ~%5*10' sec. , which is one order of magnitude smaller than the 
td 


order of magnitude. 


experimental value (~5+108 seo”'). Eq. (12) gives a sufficient 
desoription of the temperature dependence of the resonance line width of 
cr?* jones in an aqueous solution of Cr(NO;) sy where AB exp at 303, 323, 37% 
423, and 473°K is 245, 190, 125, 107, and 105 oe, respectively. The 

é authors found OB peor 200, 137, 106, and 89 oe for 323, 373, 423, and 

473°K at w,= 560 om~’ and E/k=1250°K. In the case of an anisotropic ¢ 
factor or Stark splitting of the ion sublevel (8> 1/2), another relaxation 
mechanism is possible, which leads to TN oth? (614/22) 5/149 yr Fp) 

The resonanoe-line width of Cu ions in aqueous solution: The orbital 
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ee 


levels are described by the wave functions y, = (Po +yo)/ie, Wy ™ Vor 
wy = Wy = Wan )/T2r Yy= Cy tyr Yo (Hy VI O10 ana 6~10°en" 


The width of the resonance line observed during the transitions 

a,M = -1/2 “>a, M=+1/2 is due to relaxation transitions yayrece the orbital 
. sublevels aand b which are excited under the action of H42) alone (without 

participation of the interaction A 8). The direct tranaitions a->b are 

much more probable than transitions with spin re-orientation. The matrix 

element of a direct transition reads 


| Hy = a(QE—Q2) + 6040+ cQ6Qui | 
a= 2¥3.(4, A, b= —18(A,— 28 4,) c= SFE ag (17) 
A, =ee'arR*, Ay = eR, a=—3h = 2/21. 


t 


and the probabi lies ees transitions a->b oe / 
~2 14? 2 ae a -5/2kT 
. “asp * h [a (Qo ess + %6¢66) +d°Q, Qz(o3 +0 Tez ts | e (20). 
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The temperature dependence of (20) is given by 
vo prvexp(~6/2kT)oth? (her,/2kT) A, where Ay~exp(-E/RT) 5 the parameter E 
’ 


has the significance of a “viscosity barrier" of the liquid. The 
1.6-fold broadening of the line in the same temperature range, observed 
by Kozyrev, is close to the calculated value. There are 1 figure and 
12 references: 5 Soviet and 7 non-Soviet. The three most recent 
references to English-language publications read as foilows: 

J. R. Senitzky. Phys. Rev., 119, 670, 1960; H. J. Mc Connell. J. Chem. 
Phys., 25, 709, 1956; B. R. Mc Garvey. J. Phys. Chem., 61, 1232, 1957. 


ASSOCIATION: Kazanskiy pedagogicheskiy institut (Kazan' Pedagogical 
Institute) 
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24,9909 (1055114 1, 1982) 3102/8158 
AUTHORS: Timerov, R. Kh., Valiyev, K. A. 
TITLE: Theory of nuclear resonance in paramagnetio media 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 5(11), 1961, 1566-1575 


TEXT: The influence of paramagnetic atoms on nuclear resonance results in 
the reduction of the relaxation times of the components of nuclear 
magnetization and in a shift & of the nuclear resonance frequency Wye 


Where there is low concentration of paramagnetic atoms their effect oan be 
described by an additive law which has been verified theoretically as well 
as experimentally. In the case of high concentrations, which is that 
investigated in the present paper, exchange interaction between para- 


magnetic ions :has to be taken into account. This determines the exchange 
of electron spin orientations reduces the effect of the paramagnetic atoms 
on relaxation times T, and T, of the nuclear magnetization components. 
The authors have developed a theory of the shape and width (t-1) of a 
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nuclear resonance line which allows for the exchange interactions between 
paramagnetic atoms, which are in their turn modulated by the thermal a 
motion in the system. The system contains Ny magnetic nuclei and N, a 


paramagnetic atoms per unit volume. The shape of the absorption line I(w) 
js represented as a Fourier transform of the autocorrelation function @ t 
of the projection of the magnetic moment in the diroction x of the variable 


, to ~ 
magnetic field: I(w) = x i G(t)e7t tat, G(t) = chi, (+)it,,(0)}> . In order 
-00 
to find the parts of the Hamiltonian the first terms of the series 
G(t) = 26 (+) are determined (G, (+) =): 


Go) = ANN) le el (7) 
ead 
Ga (t) = —4 Nil (1+ fete! > of de (t — te!" f, (1) + XK. e. |, (8) 


v 6 
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with ee HA CUIMO, FE, ON PD /IME >, ME = 1 pa +i), @) 
fet) = IMP, HCO LO), MED, (10) 


w= eT ay) = Sanaa era 


o is the contribution from Ri + to na “second moment of ‘the resonance line 
(in frequency units), f yi) - the correlation function of the #! yi) values, 
which vary with time ae to the effect of es and N is e formal Vaweentoe’ 


NA(t) = A(+)/A(O)s the prime denotes the perturbation terms, +K.C. means: 
+ complex conjugates. Por G, (t) +6 2(*) 


dott = > , orp, Aas (t — +) eftter thas) x 


a=1,2 7,8 
x exp (te —jc[ Ts mar cal} + K.¢., pk 
or, approximately, — eet ya See eens a 
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exp {it — > > ots, Aan Le “peter test ee 


ox.2 8 


x exp {|| t= xi oF ()]} +R. €. (22) 


is found; In the expression (21) only a constant factor is omitted- Then ~ 
the line shape is calculated for two limiting cases: fast (fluid) and slow 
(viscous liquid or solid) motion of the molecules of the system. In the 
first case, T9 >te, from (22) or another formvla the half-width of a 
Lorentz line with 3 ita center at Laie is found | to be 


Kt { 
Awy, =s(8 sz nots [E Ka + tara tity 


Ki in 4 
+3 Kit@stom . % Ra 


OL 
+48 (8 + 1) <4 (kn 4+ Tat nat = a (28) 


Kj} he + . 


The shift (in rad/sec) is determined by 
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Or al oe Res 
—b= S(S + Hots(t Repay Taw, bom 
1 0, — Ws @;—% 
ee Se S(S + 1) <A? nr ee EL (24 
+a en Ra (+1) A Sartor) OM 
Kya =e Tit tee, Kis = ta! + TG) + 1.0%. ea (25) 


The reoiprocal Seisiaticn times a! 


the cu2*,vo** type, of the order of 10 
still; eal geur'. 
a arise. 

20 2 


ee are, for paramagnetic ions of 
pee’, for others much shorter 
Estimations show that very different situations 
For large we the half-width oan be approximated by 


2,2 2 
A, /2 = sal Org + FA >|/ 405 and for strong h-f fields by 


3 


EL 8(8+1) 0% gk 8,1 


(Aw 1/2 ie * 


+$:9(841)<A>K, 5+ For alow thermal motion, 
9 


m7 Ts the se ieas absorption lines are, near their maximun, of 
Lorent#ian shape, their half width is described by 
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Renee ne esas ae eae re 
—_ 
Vi a REL te , (28) sy 
Aoy, = 5238 ic} B | 
29) - ie 
o +8 a0 VEE 5 3 Im L (28); ( ~ 
VTE TBI +0 Oye ah i . 
= (yo, + Bos—iT#Vo. V2, (30) 
LQ) <e*—i2W.@/Va, We)= ett (eHde. (31) 
a oe ; 0 . 


For ions of the un-*, tees vo" type (strong | fields) 


(yo, + Bas) oN"! 
bon V eer [cio + oto x 3) ots exp | - fy bas] (32) 


y=0,) Pre tl 


holds, and the shift is given by 
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ae 5 = V2w0;' § (S +. 1) [S075 — i (Aye eds, (34) 

cube igre eva ate poss Se Oa Oe P| eg Oe da EE 
With (32) and (34) the exchange frequency Ww, oan be determined when 
A479 and 6 are measured. For weak fields but strong interaction 


“ u 
aon Vora, SS + Wigots +g <Ad)e" (1 — lew ds) + 
€ . ¢ 


® 


vo 


a 


+ (5 Gis + + <A) )eo"[ 1 —_ Vi \erdx]} ‘ (25) u ia UV2T 0, oy LUI Te. 
re re a —nremen os ee ©, 


holds, and for very strong interaction (a, 15 'Qw): 
x 1 26 4 22 
Avy 72 = (E O, s(s+1)(3 Sg* 3A >|. 


There are 14 references: 5 Soviet and 9 non-Scviet. The four most recent 
references to English-language publications read as follows: 

N. Bloembergen. J. Chem. Phys. 271, 572, 19573 R. Kubo, K. Tomita. J. 
Phys. Soc. Japan, 9, 888, 1954; T. Moriya. Progr. Theor. Phys., 16, 23, 
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1956; T. Moriya. Progr. Theor. Phys., 16, 641, 1956. 

ASSOCIATION; Piziko-tekhnicheskiy institut Kazanskogo filiala Akademii 
nauk SSSR (Physicotechnical Institute of the Kazan' Branch 
of the Academy of Sciences USSR). Kazanskiy pedagogicheakiy 
institut (Kazan! Pedagogical Institute) 


SUBMITTED ; May 22, 1961 (initially) 


October 15, 1961. (after revision) 
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Study of electrolyte solutions in dipole liquids by the method 
of magnetic resonance. Zhur.strukt.khim, 3 no.62653-661 '62, 

(MIRA 15312) 
(Electrolyte solutions—Dipole moments) : 
(Nuclear magnetic resonance and relaxation) 
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sg considered: ty increas? vs the width © 
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AUTHOR: Valiyev, KeA- 

TITLE: Rotational diffusion of molecules and the scattering 
of light in liquids II.. Asymmetric and symmetric 
spinning-top models : 

PERIODICAL: Optika i spektroskopiya, V+ 13, no. 4, 1962, 

505 - 510 ‘ = 

TEXT: In a previous paper (the author and L.D. Eskin - 

Opt. i spektr., 12, 758, 1962) the molecules of the liquid were 

assumed to be spherical. This theory is extended in the present Ly 

paper to include non-spherical molecules. The Brownian motion 

is characterized by a diffusion tensor D sx and the aim of the 

tween the spectral composition 


va { 


paper is to obtain relationships be 

of the scattered light, on the one hand, and the scattering 

sproperties of the molecules and their kinetic properties, on the 

other. The scattering properties are determined by the polariza- 

bility ‘tensor and the kinetic properties by the diffusion tensor. 

The analysis starts with Favro's equation (Phys. Reve, 119, 53, , 

1960) for the rotational diffusion of non-spherical moleculess 
| 
i 
t 
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Although Favro himself used the Cayley-Klein Parameters, the 

present author finds Luler's angles more convenient for the 1 
description of the orientation of the molecules. The Green | 
function, Satisfying Favro's equation and the appropriate initial 
conditions, is then set upandthe dipole moment induced in a / j 
molecule by the incident wave is considered. A general iy 2 
expression is derived for the Green function for the rotational a 
diffusion of asymmetric and Symmetric spinning tops. It is shown 
that the background of a Rayleigh line takes the form of a 
superposition of five Lorentz curves in the case of asymmetric 
Spinning tops and three Lorentz curves in the case of symmetric 
Spinning tops. These results can also be applied to Raman 
Scattering. The results obtained previously for the relation 
between the scattered spectrum and the depolarization are shown 
to remain in force. The temperature-dependence of the line width | 
and the depolarization coefficient is also the same as before. 


SUBMITTED: July 22, 1961 
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44,99 00 (064, 15 6/144) op/atog 
AUTHORS : Valiyev, K. A., Zaripov, M. M. ‘ 
TITLE: . Effect of the shape of molecules on the magnetic relaxation 


rate in liquids 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 2, 1962, 503 - 510 ’ 


TEXT: The theory of magnetic relaxation is generalized to nonspherical 
cca pnb ai aals rotation is characterized by the diffusion tensor 
Dat $ er(b 5p + 5) b. jk is the viscosity tensor of the liquid in 
saeco: “the sovavieasl SLs rUstOn equation for arbitrary particles is 
aw/at =e li, D, a Ks where i, is the operator of rotation about the axis 
3(xyyyz)- a icnoauis function of the diffusion Nees ig expanded into 
a series of the Pie sea ag Wy of the operator wD, che HDs dy, ‘- Dy, Yy 
Thus, a(t) = ZN, (a°, f°, *Yiy (as By yexp(-D, \t|). The a’s a are the 
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"Effect of the shape of molecules... B108/B 104 
Euler angles (orientation) of the molecule at the times t = O and t, 
respectively. The Wy in the equation for G(t) are the orthonormalized H 


wave Lunctions of a quantum mechanical rotator, the Dy can be found fe 
the clrenvalues of the rotator energy by substituting D o> 1/2)? i 
*nere J. is the tensor of inertia of the rotator. The D, y, and G are 


cal-al.ted for Symmetrical and unsymmetrical rotators. For quadrupole 
peti tates the correlation function K and the transition Brphansteey A 


Ku. wont) = [la moa? 3} Qaexp(— baie 


ne 


AM, am = = 5H aE wal 39 p (DS), . 


Qh = 2g: | Pts P= oe (¢%,, i + (Pee — Pan)*l, 
MH Fe Pal = FEET = PaP= Tee, 


Card 2/ 5 Dinka = 2D; a 4Ds, Dist = 5D, 5 Ds, Di 6= = 6D,, 


ad Tae 
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Mae TEN OP = Sere «Oe = Leztlo, — 9! = Secta% 
a : ta ’ ° ¢. ; ae Gs. 
a ale V Ze, +0)tV =a, = at eo) F. 


32 4 ; - y . 
#V 0a» 05 = 2 Be] 9, + = Sgzt2,; 
cen: ti AE) = Cel ICE + 0h). tome ‘ 


Ey 46 are the coordinates of the system of the molecule. g is the in- 

variant of the tensor 945 = »*9/ax,ax,, where p is the potential of the 
oun + 4, 

molecular electron shell. 945 “3 (Px x - Vey? ss 19 y5 P44 5 FHL, 1924 


95 * Seen The perturbation ‘{t’ which causes the transition between the 


stationary levels is due to the Quadrupole moment of the nucleus in the 
charge shell of the molecule. The external field hy goes in the z direc- 


\ 


tion. The superscripts s and a respectively refer to symmetric and ‘un- 
symmétric rotators. A similar calculation is performed for thq relaxation 
owing to intramolecular dipole-dipole interaction, where 4 = 1. 

Cara 3/5 
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so , #0 .— J ‘ : 
2 je Pix = Alay Lik} oY -n Yam(O y+ 9; 5x png 


(ikl = (Jk) 2 = 3494, Ch}, = ik) = DG Dgg + Jd, 
(i}0= IsMee— + Ot 05 + J50%), dF =J, iy; ae , 4 


Ar=A a= Al=—4, = Vind, Ao = — Vibx/5;, 6/5, Ph 
Pi = B1,B1,BNriR- wee : 


The relaxation owing to anisotro 
py of the g-factor and of the h 
structure constant a. ij is calculated with the relations se 


ne eee 


Ht - = Hy + x, Hy = = 2'BS, eo a'S,J,, g! = 4g a= ay, 


i (32), 
= See eae ay = = si ae ay = =a, (bya, ij=xy, 2 


An,, My: My—1, My = ar (S + M,) s— “M, +) gL 21 Mn0 ( (D®) , ; (39.1) 


AM,, My: My.My—t = yar (J + M J—M 1) M? @) 
cara 4/5 yi My My = TER J) ( y+ 1) +88 J, Sap (Dm n), (39.2) 
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244200 (185 104/59) ene l2e >i 
AUTHORS: Valiyev, K. A., Timerov, 2. Kh. 
TITLE: Theory of nuclear resonance in paramagnetic media. II. Spin- 
lattice relaxation 7 
PERIODICAL: Zhurnal ek xsperimental'noy i teoreticheskoy fiziki, v. 42, 4 
no. 2, 1962, 597 - 599 =, 


TEXT: On the basis of a previous paver (ZnETF, 41, 1566, 1961) the autters 
calculated the longitudinal nuclear Spin-lattice relaxation time T,. Xubo 
and Temita (Ref. 2, see below) have shown that T, in linear approximation 
can be calculeted from the formula 


TH = 4d own t) exp (ipw,t) dt; | 
. t yo *\F P (ty@,T) (1) 

oll? = hi? <| (Mz, Hy (0)1{2/CM 3p, (2) 
:? (t) = IMs, FE (ey (0), MsI>/<{ tM, I, (0)1 |*>. (3). 


o(2)2 


has the meaning of the mean square z-component of the internal 
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Theory of nuclear resonance in... 3108/3136 


field (frequency units) produced in the nucleus by the non-seculer part of 


the perturbation Ry y fF 0. This perturbation changes with time owing to 


the precession, relaxation, and exchange motions in the electron spin 
system and to the thermal motion of the particles in the medium. The 
energy transfer caused by the variation of the erturbation is cheracter- 
ized by T,. Considering all these factors, the authors found that 


a = Soule (7), where (6, fy) ng is that contribution 


nes line width which goes back to the non-secular -art of the perturba- 
1 ls Y # O. Formula (7) is evaluated for the ‘Wo limiting cases of 


; , -1 . 
fast aie slow thermal motion in the medium. Gualitetively, Ty depends on 


-1 . 
the seme factors as T, . The numerical difference between T, and T, is 
due not only to their different dependences on the Larmor frequencies 
Qgs oy but also to the contact interaction between electronic and atomic 


Spins. Therefore, the contact interaction betveen naramagnetic particles 
and the nuclear spins can be deternined from the ratio q,/bs. (Ref. 53, see 
below). There are 1 table and 3 references: 1 Soviet and 2 non-Soviet. 
Card 2/3 
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Ths 2 references to English-language publications read as follows: Ref. 23 
R. Kubo, K. Tomita. J. Phys. Soc., Japan, 9, 888, 1954; Ref. 3: 
N. Bloembergen. J. Chem. Phys., 27, 572, 1957. 


ASSOCIATION: Kazanskiy pedagogicheskiy institut (azan' Pedagogical 
Institute) 


SUBMITTED: September 8, 1961 
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B102/B186: 
‘ AUTHORS: Valiyev, Ks As, Timerov, R« Khe; Yul'mettyev, R. Me 
ees 


TITLE: The influence of the molecular shape on the nagnetic 
relaxation rate in liquids. II 7 


PERIODICAL: zhurnal eksperimental 'noy i teoraticheskoy fiziki, ve 44, 
no. 2, 1963, 522-529 


TEXT; The authors continue previous investigations (ZhETF, 42, 503, 1962; 
Optika 41 spektroskopiya, 13, 505, 1962) on the Brownian rotation of 
molecules in a fluid. The probabilities of relaxative transitions between . 
magnetic sublevele of nonspherical fluid particles huve been calculated. ; = 
These results are now used to determine the magnetio~resonance line widths 
and longitudinal relaxation times for such particles. The Kubo-Tomita 
method (J. Phys. Soc. 9, 868, 1954) is applied to obtain,a relation 
between the relaxation times 7, 2 and the main values D 143 3 of the tensor 


D,; or rotational diffusion. that characterizes the Brownian rotation of 


the molecules. The calculations are mad} for quadrupole;and dipole spin- 
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spin interactions, and also for anisotropic g-factora, hyperfine and 
The po oat Ned line half-width 


bay /2 - 1/t, “E ne ip ond 1/t 2% 3° optop? With 


Stark interaction, Sonne 


mae 
at 


hap (1) = (7p ( 7), (0)>/<I%, > = =a f(t) = a 
w= 33 9p (0°, B91") 9.5 (ts B. 7) G (ai Bs 15 #10", BY 1750) x. 
_X sin o® da? dB° dy? sin adadB dy / Fey. - 
Ln = tp = 5 Rp Dus,9) = Fy Da (Ob + tak). 
i Tt 


ee Ly (Dae 0) + 0(Du, 1) + $610 3 


| 
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The influence of the .«- p102/5166 


i 


tuined .« Por magnetic relaxation caused by innermolecular spin-spin 


is ob 
interaction i 3 a : a 
pees 5) (if) ap (if) Das (Dir + BOs) ; 
" “) 2, ay (36) 
O74, = Of = oh = 2 Go Big = Qonps = FO", : (37) 


da soa 0; ote PIU + Nae 


“4g obtained in the case of equivalent nuclei. In the case of electron 
resonance in liquids, line width and relegation time are given by 


dum =e? D [Ser Ae Bifn| Op (Dus Wp, y) + (44) 


i 4 ing 
+ [bah +E aofn] Fp (Drs On, at | (SS +1) — +) gt x 
Ai. ie) Ggieemstegs Ps et ters : JJ? 
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Tne influence of the ..- : B102/3B1 45, 
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X [9 (Dats O00) +P (Dats Wyo) + 5 P Deer to-3.0)}} 


YD (EB Fen] TE p Our on, w) + (45). 


wa} 


ae | 4 pe 
Tim = wl 3 
; t 
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It may be seen that for $ >1/2 the main contribution to the line width 

is due to Stark interaction of the partiole spins. Apart from the 
broadening caused by the Brownian rotation, there is also a troadening due 
to the interaction between apin and inner oscillations of the molecule. 
Whe latter 18 equal for all hyperfine components, asia the case for the 
Stark’ broadening. 


ASSOCIATION: Kazanskiy pedagogicheskiy inetitut (Kazan! Pedagogical 
tnatitute), Fiziko-tekhnicheskiy institut Kazanskogo filiala. 
; Akademii nauk SSSR (Physicotechnical Institute of the 
Xazan' Branch of the Academy of Sciences USSR) 
SUBMITTED: - June 11, 1962 fs ; 
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VALLEY A; Ye LYAUGY 


Spin esho method of separate dsterminstion of 
progressive diffusion -f molecules in 4 two-compo: 
strukt, khim. 5 no.3:2'71-376 My-Je 'é4. 


1. Kazanekhy poduyouicheskly Institut. 
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the mathod of magneti~ resonance, Part 23 Hole of 
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of diamagnetic tons. hur. striat, khis, 

Ag '64. 


1. Kazunskiy goundaratvennyy pedagog-sheskiy institut 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858510005-8 


Rae ered oe boreco al eA eae! Beaty EES ASR weciten LAR iia deg nee Ae MEE a 


"APPROVED FOR RELEASE: 08/31/2001 


VALIYEY, K tes YEMELIYANOV, MoT. 


Selfediffusion of water mnlecules in an > 


_CIA-RDPS86- Doe Toker eoeo100e>: 8 


SEES #2Be Sieg Bare SECU 


“so ealitione of 


electrolytes. Part; 13Metal. chlorides. Zhur, strukt, khim, 5 


noe 58670-62820 S-0 14! 


ef {IRs att) 


1. Kazanakiy gosudarstvennyy pedagogicheskiy institut. 
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VALIYEV, K.A.3 YEMEL'YANOV, MI. 
Study of translation diffusion of the alcohol molecule in 
mixtures of alcohols and carbon tetrachloride, Zhur. strukt, 
khim. 5 no.6:814-818 N-D '64, (MIRA 18:4) 


1. Kazanskiy gosudarstvennyy pedagogichyskiy institut, 
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* ACCESSION NR; AP4035479 8/0051/64/016/008/0881/0887 
AUTHOR: Valiyev, KA. ; Agishev, A.Sh. 


“TITLE: Investigation of the character of Brownian rotary movenent of molecules in 
liquids : 


‘SOURCE; Optika 4 spektroskopiya, v.16, No.5, 1964, 881-887 


. TOPIC TAGS: Brownian motion mechanics, molecular rotation, nuclear magnetic reso- 
nance, electron paramagnetic resozance 


‘ABSTRACT: Rotary Brownian movement of molecules in a liquid is defined as chance 
wandering of the orientation of the molecules with respect to the laboratory system 
of coordinates. The most convenient parameters to use in treating the problem are 
the Euler angles. It is assumed that the ambience of the molecule gives rise to a 
potential barrier, which the molecule must overcome in rotating to the orientation | 
in which the energy of its interaction with its neighbors attains another minimun. 
The problem is first approached theoretically making use of the equations describ- 
‘ing rotational diffusion (M.A. Leontovich, Statisticheskaya fizika/Statistical Phy- 
sics/ M.-L.1944), and tensor analysis is enployed to find the relation between ro- 
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ACCESSION NI: AP4035479 


‘tation through a given angle and the correlation time (the time between two succes- 
Sive rotations). Some experimental data obtained as a result of spin echo measure~ 
ments on solutions of nitrobenzene and camphor in CSg and CCl, are described. These 
are then discussed from the standpoint of the theory and evaluations are made of 
the mean angle of rotation on the basis of Langevin equations for rotation of mole- 
cules. Use of the theory of Brownian rotation of molecules in the aiffusion approxi- 
mation appears to be justified, although it is noted that the theoretical evaiuay 
tions of the mean angle of rotation may actually be underestimates. Orig.art.has; 
9 formulas and 1 table. a4 y ; 3 


ASSOCIATION: none 
‘SUBMITTED: “18Ju163 - + RATE ACQ: 22May64 


SUB CODE: MB, sR REP SOV: OL 
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E.25004-66 = EWT(1)/T sIdP(c) . GG 


ACC NR: AP6001641 SOURCE CODE: UR/0051/65/019/006/0897/0903 


~-; AUTHOR: Ivanov, Ya. Nuj Valiyev, K. A. 


a 


ORG: none 


‘TITLE: Theory of the shape and width of depolarized lines in the Raman spectra of 
‘molecular crystals 


‘SOURCE: Optika i spektroskopiya, v. 19, no. 6, 1965, 897-903 


.TOPIC TAGS: Raman scattering, molecular crystal, single crystal, line width, 
‘spectral line : 

‘ABSTRACT: A solution of the problem C5 Random walks is used for developing a theory 
of Raman scattering for molecula® or Stals. The authors consider the simple but im- 
portant case where reorientation of tadtviduai molecules takes place with respect to 
a single axis. A solution is given to the one-dimensional problem of random walks 
for the molecules. The distribution of molecular orientations is determined and is 
used for explaining the shape and width of lines due to Raman scattering by molecu- 
lar crystals. It is shown that the shape of the line in the general case consists 
of superposition of five Lorentz curves. The temperature dependent part of the 


UDC: 535.375.001.1 
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[width which is: ‘isotropic. ‘for “polycrystals - and anisotro 


- determined: by the average time between two successive 
‘34 figures. 


pic ey single crystals, is °° 
rotations. Orig. art. has: 


‘SUB CODE: 20/ SUBM DATE: 10Aug64/ ORIG REF: 009/ OTH REF: 000 


Card 2/2000. 
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. TITLE: Theory of line width of y cidelzan paramagnetic resonance of Cussup 2+ ions Ae 
in aqueous solution 


~ SOURCE: Optika 1 spektroskopiya, v. 20, no. 1, 1966, 108-116 
oe TOPIC TAGS s electron: paramagnetic resonance, copper, aqueous solution, line width 


af 
ABSTRACT: Coleulation 4s porformed for the width of tho EPR line for Cu2* 
; dons in aqueous solution. It is shown that the main reason for broadening 
of the EPR line is a relazation movement of the electrons of an Lon between 
the two low orbital levels. The broadening of the EPR line upon orbital 
, transition of the 4on is caused by the difference in the g-factor of the 
| spin at these orbital levels. It 1s indicated under what conditions the 
| branaitions, with change of one quantum number, lead to roadening" of the 
“level characterized by mother quantum numbers Orig. art. has: 28 formulas. fsprs/ 


SUB CODE: 20/ SUBM DATE: 19Aug64/ ORIG REF: 007 / .OTH REF: 009 


DC: 535.341528.113 COL 
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VALIYEV, K.G.3 MAKUAIN, N.D.; VOLOKHOV, S.G.; NEUYMINA, M.M.; 
~~" 3I70H0V, V.V., red.3 LEVINA, L.G., tekhn. red. 


(Collection of consolidated approximate time norms for the 
repairing of agricultural equipment] Sbornik ukrupnennykh 
primernykh normativov vremeni na remont sel' skokhoziaistven~ 
noi tekhniki., Moskva, Izd-vo M-va sel'.khoz. RSFSR. Pt.1. 
(Tractors, combines and motortrucks] Traktory, kombainy i 
avtomobili. 1960. 195 p. (MIRA 15:3) 


1. Russia (1917~ t.S.F.S.R,) Ministerstvo sel'skogo kho- hee] 

zyaystva.Upravleniye oarganizatsii truda i zarabotnoy platy. my ey 

2. Otdel tekhnicheskogo normirovaniya Upravleniya organiza~ sens | 

tsii truda i zarabotnoy platy Ministerstva sel'skogo kho- pa 

zyaystva RSFSR (for Valiyev, Makurin, Volokhov, Neuymina). 

(Tractors--Maintenance and repair) 
(Motortrucks--Maintenance and repair) 

(Combines (Agricultural machinery) )--Maintenance and repair) 
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VALIYEV, K.G.j VOLOKHOV, 8.0.3 LEVINA, L.G., tekhn. red.; SAYTANIDI, 
L.D., tekhn. red. 


(Time norms for the repair of agricultural machinery] Norma- 
tivy vremeni na remoat sel'skokhoziaistvenno4 tekhniki, Mo~ 
‘ skva, Isd-vo M-va sel'.khoz. RSFSR, 1962, 306 p. 
(MIRA 15:4) a 
1. Russia (1917~ R.S.F,S.R.) Ministerstvo sel'skogo kho- oe 
zyayatva. Upravleniye ekonomiki, organizateii i spetsializatsii ne 
sel'skogo khozyaystva, normirovaniya 4 oplaty truda, 
(Agricultural machinery-—Maintenance and repair) pat 
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VALIYEV, K.G.$ VOLOKHOV, 8.G.; SHUL'TS, D.0., red. 


{Time norms and prices for the repair of agricultural 
machinery; manual for efficiency ‘experts on state and 
collective farms} Normativy vremend i rastsenki na remont 
sel! skokhoziaistvennoi tekhnikis posobie dlia normiroy— 
shchikov sovkhozov 1 kolkhozov. Moskva, Rossel'khozizdat, 
1964. 335 p. (MIRA 1716) 


1. Russia (1917~ R,S.F.S.R.) Ministerstvo proizvodstva i 
zagotovok sel! skokhozyaystvennykh produktov. Upravleniye cae 
organizatsii truda 1 zarabotnol platy. 


Aaa 
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 10, p 27 (USSR) "| 


AUTHOR: 
TITLE: 


Valiye - Kh. 


Supersonic Flow Over a Composite Plate Under Conditions of Non- 
linear~Law of Permeability (Obtekaniye sostavnoy plastinki 
sverkhzvukovym potokom pri nelineynom zakone pronitsaniya) 


PERIODICAL: Uch. zap. Bukharsk. gos. ped. in-t, Tashkent, 1957, pp 137-141 


ABSTRACT: 


Card 1/2 


A plane, stationary, potential, supersonic flow over a plate 
A Aq is investigated. The plate comprises a permeable section 
A2A3. The angle of attack is less than the Stalling angle. The 
law governing the pressure drop across the permeable section is 
specified in the form of 2 

Ap = AgVj + bov; ' 

where v; is the normal component of the seepage velocity and a 
and b, are constants. Assuming that with the exception of centered 
simple waves at points A, and A3 above the plate and at point Az 
underneath it, the stream consists of sections of uniform straight 
flow, the author applies the laws of conservation to the shock waves 
and to the permeable section. In this way a system of algebraic 
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Supersonic Flow Over a Composite Plate (cont, ) 


equations is obtained sufficient to solve all the unknowns except for the angle of 
attack a onthe permeable section. The author recommends solving for a by 
the approximate numerical rnethod, choosing the values in such a manner that 
they fulfill the law of the pressure drop. There are many misprints, For exam: 2 
ple, in formula (2. 4) the sign before P)/ py should be changed, as well as that oe 
before b, in (2. 16); in formulas (2,5, 2.6) v3 should be written instead of vo: in 

(2.5) the factor x!/2 should not be there and the exponent 1/(x-1) over p xf'p, 

is missing, etc. In formulas (2. 19-2, 23) the meaning of M,, is not explained, 


R.G. Barantsev 
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PITLE: 
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Flow of a conducting liquid around an «+. B108/B186 
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: ; : 
mst = Cal) exp (— &r cos 9) X 
nnd : 


a 
x 2) Ko (Rr) 

me Paw@cptx | 
n=0 A 

é ae F) a ; 

‘% exp (Ar cos 9) (2) Ko (Ar) 


i j are written 
The second-kind Bessel function with imaginary argument, K (er) 


as asymptotic expressions: 


the authors arrive 
K (ur) aifph exp({~ ie kr->o; k = 4/2. Using this, the ee 
: the eeesvios Fos nou Yooh for the pressure exerted by the liquid p 
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unit length of the cylinder. This expression shows that in a strong 
magnetic field the pressure of the liquid increases in proportion to the 
magnetic field strength. 


ASSOCIATION; Fiziko-tekhnicheskiy institut AN uence (Physicotechnical 


Institute AS UzSSR): . ‘< 
SUBMITTED : April 25, 1962 — 
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VALIYEV M. 
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Abs Jour : Rof Zhur Biologiya, No 16, 1958, No- qeqke 


Author » Valiyevs Me 
Tnst : Pakhta-Ar Soykhoz and Central Experimental Amelicration 


Station of the Contrval Asian Sotentific -Researoh Institute 
of Irrigation and Amolioration (Zoloteye Orda 
Title : Water Cycle of Soils During Sprinkling in Golodney® 
Steppe 


Orig Pub + Khlopkovodstvo, 1957, No 7s 49.51 


Abstract + Observations conducted at the Pakhta-Aral Sovkhoz and 

at the Central Experimental Amelioration Station of tts 

Central Asian Scientific-Ressarch Institute of Trrigetion 
and Amelioration (Zolotaye Orda), sacwed that during 
irrigation of cotton plantings by sprinkling, the soil 
crust ani density in the upper horizons of the solls are 
jess formed than with watering 410ng trenches» Sprinkling 
wes conducted with DDA-100 and DM-4O sprinkling units « 
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Deep Drawing with a Negative Clearance 


data on this process the author has studied analytically 
and experimentally the first and second passes of deep 
drawing with negative clearance. The chemical composition 
and the mechanical properties of the materials used in 
the experiments are given in Tables Ll and 2. The geometry 
and the arrangement of the drawing dies are shown in the 
sketches, Figs 4 and 5. The test results are described 
in some detail. A series of photos reproduced in Fig 9 
show deep drawn specin terials (brass, 
steel, stainless steel) 
(play/original sheet th 
0.6 and 0.8. Data are & 
rounding off radius and on th 
part of the deep drawing die. 
over 1000 individual measurem 

e derived from these. 
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Deep Drawing with a Negative Clearance 


brass, steel and stainless steel. Preliminary calculations 

have shown that introduction of this method ona 

production scale will result in a considerable Saving in 

materials (the walls of the deep drawn components will be 

thinner) and also a reduction in +he necessary number of 

passes by 30 to 50%, whereby the gain will be the larger C a 
the larger the height of the deep drawn component, Under m4 
certain conditions it wild be possible to substitute 
accurate seamless stee pipe by cheaper steel sheet, 

There are 14 figures, & tables and 12 references, 1 of foe 
which is Czech, 10 Soviet and 1 German. 


ASSOCIATION: Vy zkumn¥ aistav mechaniky, Tula (Mechanical Research . 
Institute, Tula, U.S.S.R.) Pe eee 
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AUTHOR: Valiyev, S.A., Engineer 
TITLE: Certain Problems of Anisotropy of boupsaeawing 


Sheet 


PERIOD ICAL: Strojirenstvi, 1960, Vol. 10, No. 11, 
pp. 842 - 846 


TEXT: The aim of the work described in this paper was to 
determine the extent of the influence of anisotropy of the 
sheets on the dimensions of deep-drawn cylindrical blanks 
and to obtain more accurate information on the necessary 
dimensions of the initial blank required for drawing from 
anisotropic material. Accurate measurements were made of the 
wall thicknesses at individual points. On the basis of 
these and on the basis of studying tears in the material the J 
following conclusions are arrived at. The difference 
_ between the wall thickness of a drawn cylindrical component 
' produced by current methods from an anisotropic material cannot 
be expressed by a linear relation. In the ase of a limit 
degree of forming of anisotropic materials with negative _ 
clearance necks form in the top corners and this may give rise &. 
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Certain Problems of Anisotropy of Deep-drawing Sheet 


to transverse tears. In the case of drawing anisotropic steels 
with negative tolerance, the line of tear of the wall has four 
edges which are shifted by 45° relative to the directions of 
the original edges. By using an empirically determined 
coefficient in calculating the diameter of the initial blank, 2 oe, 
it is possible to reduce the amount of scrap produced from J we | 
blanks made of anisotropic material. In view of the fac’ that — 
anisotropy causes a great deal of .scrap the author suggests 

that methods of determining texture should be applied both in 
metallurgical and fabrication plants. This would provide 

information for more accurate technological calculations, Two 
calculation examples are included. There are 1 table, 

13 figures and 6 references: 2 German and 4 Soviet. 


ASSOCIATION: Tula, USSR 
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When these 


lubricants were used, it was found that the Al bronze alloy die needed trimming 


after 3000 cupping operations as conpared with a 
case of stecl dics. 
no trimming was required. 
quality, due to the low friction coefficient and 
and blank materials. 


wern dies and as a filler for dies made of synthetic resins. 


few dozen operations as in the ee 


After 14p00 cup, ng operations from low-carbon steel blanks, 
The shells obtained by the Al bronze dies were of good 


the different niture of the die 


It is planned to use Al bronze powder for reconditioning 


Al bronze sight be 


used for ma'’ing punches for drawing dies, to avoid adhesions and scoring on the 


internal surfacing of the workpiece. 


It is stated that the first reparts on the 


use of Al bronze for die equipment appeared in 1955 in the English-language press. 


where are 3 figures and 3 references; 2 Soviet-bloc and 1 non-Soviet-bloc. 


The 


English-language reference is: Dzhons, 3.Ts. (Jones, 3.Ts.), Sheet Metal Industries, 


No. 11, 1955. 
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Ryazan Combine of Artificial Fibers in the light of sanitary 
hygiene, Nauch. trudy Riaz.med.inst. 23:30-37 '63 


(MIRA 18:12) 
1, Kafedra gigiyeny (zav, - kafedroy -~ prof. N.F.Yemel'yanov) 
Ryazanskogo meditsinskogo instituta imeni akademika I.P. 
Pavlova i Ryazanskaya oblastnaya sani tarno-epidemiologichesiaya 
stantsiya (glavnyy vrach - A.M.Leus). 
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Arboricultural operations in the forests belonging to collective farms 
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SOTSIALISTLIK POLLUMAJANDUS. Tallinn, "ungary. Vol. 13, no. 4y Apr. 195 
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{shipbuilding workers in Buasia during the 19th century; 

typos, position, and struggle ol in naval shipyards 

and factories of the maritime de artment] Rabochie sudostroi~ 

teli Rossii v XIX veke; sostav, polozhenie i por'ba rabochikh 

admiralteistv i zavodov morskogo vyedomstva. Moskva, Isd-vo 

‘Akad,nauk SSSR, 1959. 233 P- (MIRA 12:8) 
(Shipbuilding workera) 
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Possibilities for the forestation of sandy areas in the suburban regions of 
Tallinn. p. 468 


GAZ, WODA I TECHNIKA, SANITARNA (Stowarzyszenie Naukowo-Technicane Inzynierow I 
Technikow Sanitarnych Crgrzewnictwa i Garownictwa) Warszawa, Poland 
Vol.13, no.10, Oct. 1958 


Monthly list of East European Accession (EEAI) LC, Vol.9, no.2, Feb. 1960 
Uncl. 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858510005-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858510005-8 
i LES PSST PR SS ES SC SER CER SRE RSE Te GTO SS BHI IRE Lae: epee a ee REEL axa = BBSey ae eey pire 


fo. ee 


KAAR, E.3 KOLLIST, P.;LING, Kho[lin, H.}; MAAVARA, V.3; MARGUS, M.; 
NIL'SON,A.(Nilson,A.]; PARMASTO,E.; REBANE, Kh.[Rebane ,H. J; 
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(Forestry research in the Estonian §.S.R.] Lesovodstvennye is- 
ledovaniia v Estonskoi SSR. Tartu, 1960. 64 po. (MIRA 15:1) 


1. Eesti NSV Teaduste akademia. Zooloogia ja botaanika 4instituut. 
(Estonia—Forestry research) 
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S0V/96--59~8:-9/27 : 
AUTHORS: Gershteyn, YeG., Valk, YeC., Syromyatnikov, V.Me, 
Engineers ens 


TITLE: Fault Rates on Standardised High Pressure Boilers 
PERIODICAL: Teploenergetika 1959, Nr 8, pp 30-35 (USSR) 


ABSTRACT: This article gives 4 general analysis of boilor fault 
statistics. The fault rate is defined as the ratio of the 
number of faults on a group of boilers in a given period — 
to the total operating time of all the boilers in a group, oe 
including those without faults, expressed in boiler months. 
As will be seen from Table 1, there has been a reduction 
in the fault rate of heating surfaces of Soviet voilers 
in recent years, while the distribution of faults between 
the design, erection, operation and repair remains about 
the same. Tube faults can arise from ash wear or similar 
causes connected with {nadequate adaptation of the poiler 
to different operating conditions. Latterly such tube 
faults were elassified separately and the figures in 
Table 2 show that in 1956-57 they accounted for about 30% 
of all faults. Therefore, at the present time, more than 
Card 1/3 half the faults of heating surfaces are associated with 
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SOV/96--59-8-9/27 
Fault Rates on Standardised High Pressure Boilers 


manufacturing defects or unsuitability of the design for 

the operating conditions. Tables 1 and 2 relate to faults 

that involve boiler shut-down but not to other troubles 

that were located during normal boiler repair periods. The 

sontinuous operating time of boilers is still inadequate: 

this will be seen frem Table 3. where the number of boilers 

which had no faults on the heating surfaces during the year 

4s expressed aS a percentage of the total number of builers 

of the type in question. With the introduction of anit--type 

plant it wili be particularly necessary to itocrease the 

operating time of boilers. A brief analysis is made of the 

way in which different types of boilers are affected, first 

with reference to defects of design and manufacture, and 

secondly with respect to defects of operation. The data s 

in Table 4 indicate that poilers type TP~230~-2 had more =~: 

faults than other boilers but it should be remembered that a 

most of them work on anthracite dust or other difficult 

types of fuel. During three or four years operation only 

a little over half of boilers type TP..2%30-2 turning anthra-~- ros 
Card 2/3 cite dust escaped shut-down py faults arising from their 
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: SOV/06--59--8--9/27 
Fault Rates on Standardised High Pressure Boilers 
unsuitability for the fuel used. New large boilers are sot 
so highly standardised as those considered in this article, 
so they should be better adapted to local conditions and 
more reliable. There are 2 figures and 6 tables. 
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The principle of operating calculating machines with Aritma punch cards and the 
possibilities for their aplication in geodesy. 


P. 122 (Geodezia es Kartografla. Vol. 9, no. 3, 1957, Budapest, Hungary ) 


Monthly Index of East European Accessions (FEAT) LC. Vol.7, no. 2, 
February 1958 
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VALKA, L. 
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Factory clubs in Czechoslovakia Klub No, 2, 195? 


9. Monthly List of Russian Accessions, Library of Congress, August 1954%,2Uncl. 
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Factory clubs in Czechoslovakia, Klub no. 2, '52. 


9. Monthly List of Russian Accessions, Library ef Congress, _August 1954, Unclassified. 
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A device for valve grinding. p.3l2. 
(Kridla Vlasti, No. 11, May 1957, Praha, Czechoslovakia) 


SO: Monthly List of East European Accessions (BEAL) LC. Vol. 6, No. 9, Sept. 19°7. Uncl. 
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VALKA, 0. Measurement of changes for land registration. p. 182. 


Vol. 1, No. 10, Oct. 1956. 
GEODETICKY A KARTOGRAFICKY OBZOR 
SCLENCB 

Praha, Czechoslovakia 
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Muchines for punched-card processing in surveying. (To be contd.) 


p. 102 (GEODETICKY A KARTOGRAFICKY OBZOR) Vol. 2, no. 6, June 1956, 
Praha, Czechoslovakia 


SO: Monthly Index of East European Accessions (EEAL) LC, Vol. 7, No. 3, 
March 1958 
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Machines for punched-card processing in surveying. (Conclusion) p. 126. 
(Geodeticky A Kartograficky Obzor, Vol. 2, No. 7. Jul 1956, Praha, Czechoslovakia) 


50: Monthly List of East European Accessions (EEAL) LC, Vol 6, No. 8, Aug 1957. Uncl 
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